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Editorial
Despite improvements in surgical techniques, adjuvant 

chemotherapy and radiotherapy, many patients with esophageal 
carcinoma still suffer rapid recurrence of the disease and a poor 
prognosis [1]. Biomarkers should be useful tools to evaluate 
biological features of esophageal carcinoma to predict recurrence 
and/or patients’ survival [2]. Basically, thoracic esophageal 
squamous cell carcinoma (SCC) has very similar biological 
character to head & neck SCC. Moreover, thoracic esophageal 
adenocarcinoma has very similar to esophago-gastric junction 
adenocarcinoma. Based on development of various companion 
biomarkers for molecular targeting agents for head & neck SCC 
and/or gastric adenocarcinoma, potential biomarkers, recently, 
have been reported for esophageal cancer [3-6]. 

DNA hypermethylation of the tumor suppressor gene, histone 
modifications, histonemethylationand clinicopathological 
significance of microRNAs in esophageal SCC have been 
reported [3]. Numerous molecular changes occur during the 
multistage conversion of Barrett’s metaplasia to dysplasia and 
adenocarcinoma. Epigenetic changes, especially changes in DNA 
methylation are widespread during this process. Aberrant DNA 
methylation has been shown to occur at promoter’s oftumor 
suppressor genes, adhesion molecules and DNA repairgenesduring 
Barrett’s esophagus. These epigenetic alterations can be used as 
molecular biomarkers for risk stratification and early detection 
ofesophagealadenocarcinoma. Inactivation of cell-cycle 
regulating tumor suppressor gene p16, resulting from epigenetic 
alteration, is one of the most common in the carcinogenesis of 
esophageal carcinomas. DNAmethylationof p16 gene, which 
indicated potential application of this biomarker in early detection 
as well as the prognosis of esophageal carcinoma, frequently 
elevated in esophageal carcinoma [7]. The data so far on miRNAs 
inesophagealcarcinogenesis is also promising for diagnosis and 
treatment [8]. DifferentialmiRNAprofiles and aberrant protein 
glycosylation in tissue samples have been reported to improve 
performance of existing tissue-based diagnostic biomarkers [9]. 

Malignant potential of esophageal carcinoma has been 
attributed frequently to high levels of angiogenic factor and/
or growth factor expression, such as vascular endothelial 
growth factor (VEGF), epidermal growth factor (EGF), fibroblast 
growth factor (FGF), hepatocyte growth factor (HGF), thymidine 
phosphorylase (TYMP), and midkine [10]. High inflammatory 
mediators also contribute malignant potentials [5,6]. These 

biomarkers, as well as receptors for these molecules, were useful 
not only for treatment but also for diagnosis. These diagnostic 
molecular markers for esophageal carcinoma were classified 
into two categories; carcinogenesis & risk biomarkers [5,6], and 
treatment response biomarkers [11]. Anti-angiogenic factors 
and anti-growth factor receptors are both promising approaches 
to deal with advanced esophageal carcinoma. Since esophageal 
carcinoma frequently over-express TYMP, TYMP targeting 5-FU 
derivatives, capecitabine, may be a good chemotherapeutic 
option [12] same as gastric cancer. These angiogenic factors were 
biomarkers to predict poor treatment response to radiation and/
or chemotherapy [11]. 

Based on the development of immunotherapy for 
gastrointestinal carcinomas, several tumor-testis antigens have 
been reported to be target biomarkers for esophageal cancer 
[13,14]. Measurement of an autoantibody response to tumor-
associated antigens, to help discriminate early-stage esophageal 
SCC patients from normal controls, may aid in early detection of 
esophageal SCC [2,14]. Since serum autoantibodies precisely react 
to micro-residual cancer cells, these markers may be a good tool to 
predict recurrence and patients’ survival. Initial trials validating 
new immunotherapeutic approaches, including vaccination-
based and adoptive cell therapy strategies, for gastrointestinal 
malignancies have demonstrated safety and the induction of 
antitumor immune responses. Therefore, immunotherapy is at 
the forefront of neoadjuvant as well as adjuvant therapies for the 
treatment and eradication of esophageal carcinoma. Recently, the 
safety and immunogenicity of NY-ESO-1 vaccine were confirmed 
on the patients with NY-ESO-1 expressed tumors [15]. 

Under current conditions, biomarkers of esophageal 
carcinoma have been developed to improve quality of early 
diagnosis, monitoring of disease, and predicting patients’ 
survival. Moreover, several biomarkers have become to be 
molecular targets of treatment. 

References
1.	 Shimada H, Okazumi S, Matsubara H, Nabeya Y, Shiratori T, Shimizu 

T, et al. Impact of the number and extent of positive lymph nodes in 
200 patients with thoracic esophageal squamous cell carcinoma after 
three-field lymph node dissection. World J Surg. 2006; 30: 1441-1449.

2.	 Shimada H, Yajima S, Oshima Y, Hiwasa T, Tagawa M, Matsushita 

http://www.ncbi.nlm.nih.gov/pubmed/16871357
http://www.ncbi.nlm.nih.gov/pubmed/16871357
http://www.ncbi.nlm.nih.gov/pubmed/16871357
http://www.ncbi.nlm.nih.gov/pubmed/16871357
http://link.springer.com/article/10.1007%2Fs10388-012-0332-x#page-1


Central

Shimada (2014)
Email: hideaki.shimada@med.toho-u.ac.jp 

JSM Clin Oncol Res 2(1): 1005 (2014) 2/2

Shimada H (2014) Biomarkers of Esophageal Cancer Comes of Age? JSM Clin Oncol Res 2(1): 1005.

Cite this article

K, et al. Impact of serum biomarkers on esophageal squamous cell 
carcinoma. Esophagus. 2012; 9: 131-140. 

3.	 Toh Y, Egashira A, Yamamoto M. Epigenetic alterations and their 
clinical implications in esophageal squamous cell carcinoma. Gen 
Thorac Cardiovasc Surg. 2013; 61: 262-269.

4.	 Fang Y, Chen X, Bajpai M, Verma A, Das KM, Souza RF, et al. Cellular 
origins and molecular mechanisms of Barrett’s esophagus and 
esophageal adenocarcinoma. Ann N Y Acad Sci. 2013; 1300: 187-199.

5.	 Taddei A, Fabbroni V, Pini A, Lucarini L, Ringressi MN, Fantappiè O, 
et al. Cyclooxygenase-2 and Inflammation Mediators Have a Crucial 
Role in Reflux-Related Esophageal Histological Changes and Barrett’s 
Esophagus. Dig Dis Sci. 2013; .

6.	 Thrift AP, Garcia JM, El-Serag HB. A multi-biomarker risk score helps 
predict risk for Barrett’s esophagus. Clin Gastroenterol Hepatol. 2013: 
pii: S1542-3565(13)01960-5. doi: 10.1016/j.cgh.2013.12.014. [Epub 
ahead of print]. 

7.	 Xu R, Wang F, Wu L, Wang J, Lu C. A systematic review of 
hypermethylation of p16 gene in esophageal cancer. Cancer Biomark. 
2013; 13: 215-226.

8.	 Sakai NS, Samia-Aly E, Barbera M, Fitzgerald RC. A review of the 
current understanding and clinical utility of miRNAs in esophageal 
cancer. Semin Cancer Biol. 2013; 23: 512-521.

9.	 Shah AK, Saunders NA, Barbour AP, Hill MM. Early diagnostic 

biomarkers for esophageal adenocarcinoma--the current state of play. 
Cancer Epidemiol Biomarkers Prev. 2013; 22: 1185-1209.

10.	Oshima Y, Yajima S, Yamazaki K, Matsushita K, Tagawa M, Shimada 
H. Angiogenesis-related factors are molecular targets for diagnosis 
and treatment of patients with esophageal carcinoma. Ann Thorac 
Cardiovasc Surg. 2010; 16: 389-393.

11.	Shimada H, Hoshino T, Okazumi S, Matsubara H, Funami Y, Nabeya 
Y, et al. Expression of angiogenic factors predicts response to 
chemoradiotherapy and prognosis of oesophageal squamous cell 
carcinoma. Br J Cancer. 2002; 86: 552-557.

12.	Popa EC, Shah MA. Capecitabine in the treatment of esophageal and 
gastric cancers. Expert Opin Investig Drugs. 2013; 22: 1645-1657.

13.	Xu YW1, Peng YH2, Chen B3, Wu ZY4, Wu JY5, Shen JH6, et al. 
Autoantibodies as potential biomarkers for the early detection of 
esophageal squamous cell carcinoma. Am J Gastroenterol. 2014; 109: 
36-45.

14.	Shimada H, Shiratori T, Takeda A, Matsushita K, Okazumi S, Akutsu Y, 
et al. Perioperative changes of serum p53 antibody titer is a predictor 
for survival in patients with esophageal squamous cell carcinoma. 
World J Surg. 2009; 33: 272-277.

15.	Kageyama S, Wada H, Muro K, Niwa Y, Ueda S, Miyata H, et al. Dose-
dependent effects of NY-ESO-1 protein vaccine complexed with 
cholesteryl pullulan (CHP-NY-ESO-1) on immune responses and 
survival benefits of esophageal cancer patients. J Transl Med. 2013; 
11: 246.

http://link.springer.com/article/10.1007%2Fs10388-012-0332-x#page-1
http://link.springer.com/article/10.1007%2Fs10388-012-0332-x#page-1
http://www.ncbi.nlm.nih.gov/pubmed/23529258
http://www.ncbi.nlm.nih.gov/pubmed/23529258
http://www.ncbi.nlm.nih.gov/pubmed/23529258
http://www.ncbi.nlm.nih.gov/pubmed/24117642
http://www.ncbi.nlm.nih.gov/pubmed/24117642
http://www.ncbi.nlm.nih.gov/pubmed/24117642
http://www.ncbi.nlm.nih.gov/pubmed/24357184
http://www.ncbi.nlm.nih.gov/pubmed/24357184
http://www.ncbi.nlm.nih.gov/pubmed/24357184
http://www.ncbi.nlm.nih.gov/pubmed/24357184
http://www.ncbi.nlm.nih.gov/pubmed/24362047
http://www.ncbi.nlm.nih.gov/pubmed/24362047
http://www.ncbi.nlm.nih.gov/pubmed/24362047
http://www.ncbi.nlm.nih.gov/pubmed/24362047
http://www.ncbi.nlm.nih.gov/pubmed/24240582
http://www.ncbi.nlm.nih.gov/pubmed/24240582
http://www.ncbi.nlm.nih.gov/pubmed/24240582
http://www.ncbi.nlm.nih.gov/pubmed/24013023
http://www.ncbi.nlm.nih.gov/pubmed/24013023
http://www.ncbi.nlm.nih.gov/pubmed/24013023
http://www.ncbi.nlm.nih.gov/pubmed/23576690
http://www.ncbi.nlm.nih.gov/pubmed/23576690
http://www.ncbi.nlm.nih.gov/pubmed/23576690
http://www.ncbi.nlm.nih.gov/pubmed/21263418
http://www.ncbi.nlm.nih.gov/pubmed/21263418
http://www.ncbi.nlm.nih.gov/pubmed/21263418
http://www.ncbi.nlm.nih.gov/pubmed/21263418
http://www.ncbi.nlm.nih.gov/pubmed/11870536
http://www.ncbi.nlm.nih.gov/pubmed/11870536
http://www.ncbi.nlm.nih.gov/pubmed/11870536
http://www.ncbi.nlm.nih.gov/pubmed/11870536
http://www.ncbi.nlm.nih.gov/pubmed/24090307
http://www.ncbi.nlm.nih.gov/pubmed/24090307
http://www.ncbi.nlm.nih.gov/pubmed/24296751
http://www.ncbi.nlm.nih.gov/pubmed/24296751
http://www.ncbi.nlm.nih.gov/pubmed/24296751
http://www.ncbi.nlm.nih.gov/pubmed/24296751
http://www.ncbi.nlm.nih.gov/pubmed/19052812
http://www.ncbi.nlm.nih.gov/pubmed/19052812
http://www.ncbi.nlm.nih.gov/pubmed/19052812
http://www.ncbi.nlm.nih.gov/pubmed/19052812
http://www.ncbi.nlm.nih.gov/pubmed/24093426
http://www.ncbi.nlm.nih.gov/pubmed/24093426
http://www.ncbi.nlm.nih.gov/pubmed/24093426
http://www.ncbi.nlm.nih.gov/pubmed/24093426
http://www.ncbi.nlm.nih.gov/pubmed/24093426

	Biomarkers of Esophageal Cancer Comes of Age?
	Editorial
	References

